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Abstract 

The  purpose  of  this  study  was  to  record  and  evaluate  the  causes  and  the  magnitude  of  the  fatal  burn  injuries  retrospectively.  An  anal¬ 
ysis  of  autopsy  records  revealed  19.4%  cases  of  burn  injuries  amongst  the  total  autopsies  done  over  10  years  period  (1993-2002)  in  the 
mortuary  of  the  department  of  Forensic  Medicine  of  Kasturba  medical  College,  Manipal.  The  majority  of  deaths  (78.5%)  occurred 
between  1 1  and  40  years  of  age  group  with  preponderance  of  females  (74.8%).  The  flame  burns  were  seen  in  94.1%  of  the  victims  followed 
by  scalds  and  electrical  burns  in  2.8%  and  2.5%  cases,  respectively.  The  majority  of  burn  incidents  were  accidental  (75.8%)  in  nature 
followed  by  suicidal  (11.5%)  and  homicidal  (3.1%)  deaths.  The  percentage  of  burn  (TBSA)  over  40%  were  observed  in  most  of  the  cases 
(92.5%).  The  majority  of  deaths  occurred  within  a  week  (69.87%)  and  most  the  victims  died  because  of  septicemia  (50.9%). 

©  2005  Elsevier  Ltd  and  AFP.  All  rights  reserved. 
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1.  Introduction 

Burn  deaths  are  an  important  public  health  problem  in  a 
developing  country  like  India.  Though  injury  caused  by 
burn  is  one  of  the  most  important  preventable  causes  of 
prolonged  illness  and  death,  it  has  failed  to  catch  the 
attraction  of  both  of  medical  profession  and  lay  public, 
only  because  the  colossal  losses  of  life,  money  and  time 
are  not  eyecatching  like  epidemics  of  infectious  diseases, 
that  sweep  away  number  of  lives  in  a  short  time.  In  a  devel¬ 
oping  countries  burn  injuries  are  most  often  related  to  acci- 
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dents.  A  number  of  studies  on  various  aspects  of  burn 
have  been  reported  from  various  part  of  India,  but  there 
is  lack  of  informations  especially  on  fatal  victims  from 
the  Manipal  area  of  Southern  India.  Kasturba  Medical 
College  Hospital,  Manipal  being  the  tertiary  care  centre 
receives  many  burn  cases  from  various  districts  of  South 
Karnataka.  The  Present  study  is  based  on  a  10  years  retro- 
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spective  study  (1993-2002)  of  fatal  burn  cases  at  autopsy 
from  Kasturba  Medical  College  mortuary,  Manipal. 

2.  Material  and  methods 

Of  the  1661  autopsies  performed  on  all  types  of  unnat¬ 
ural  deaths  between  1st  January  1993  and  31st  December 
2002,  322  (19.4%)  were  the  cases  of  burns.  These  322  fatal 
burn  cases  form  the  material  of  this  study.  All  autopsies 
were  carried  out  in  the  mortuary  of  department  of  forensic 
Medicine  of  Kasturba  Medical  College  Manipal. 

An  in-depth  examination  of  the  epidemiological  features 
and  medicolegal  aspects  of  these  322  burn  deaths  was  per¬ 
formed  in  an  effort  to  more  clearly  understand  the  dynam¬ 
ics  surrounding  these  deaths.  Retrospective  data  were 
collected  from  the  autopsy  reports  of  the  department,  case 
sheets  from  the  hospital  and  the  inquest  reports  from 
police.  All  the  records  revealed  various  information  per¬ 
taining  to  their  age,  sex,  address,  manner,  type,  extent,  sur¬ 
vival  period,  and  the  cause  of  death.  These  all  data  were 
compiled,  analyzed  and  discussed. 
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3.  Results 

Amongst  1661  cases  of  total  autopsy  done,  only  322 
(19.4%)  were  the  victims  of  burn  showing  no  definite 
ascending  or  descending  time  trend.  Similarly  there  was 
no  definite  mortality  trend  as  well  seeing  the  total  burn 
admission  and  burn  death. 

Two  hundred  and  ninety  eight  of  the  322  victims  sus¬ 
tained  more  than  40%  of  total  body  surface  area  (TBS A) 
burn  (Fig.  1),  mostly  being  in  the  females  at  home. 

One  hundred  and  ninety  six  of  the  victims  (61%)  died 
within  a  week  of  the  incident  (Table  1). 

Majority  of  the  victims  died  due  to  complications  of 
burns  [Septicaemia  -  167  (50.9%),  multi-organ  failure  - 
55  (17%),  neurogenic  shock  -  39  (12%),  hypovolumic  shock 
-  33  (10.2%)  and  others  -  31  (9.6%)]. 

The  overwhelming  majority  of  the  victims  (94%)  sus¬ 
tained  flame  burn  (Fig.  2),  most  of  them  being  in  the  age 
group  of  11^40  years  (Fig.  3).  Electrical  burns  were  seen 
only  in  male  victims  8  (2.5%),  whereas  2  were  the  case  of 
chemical  burn  (one  in  male  and  one  in  female). 

More  than  three  quarters  of  the  incidents  were  acciden¬ 
tal  in  nature  (Table  2),  almost  all  dying  in  the  hospital. 

Two  hundred  and  forty  one  of  all  the  victims  were 
females  most  of  them  being  in  the  child  bearing  age  group. 

About  80%  of  the  victims  were  Hindu  by  religion  hailing 
usually  from  an  urban  locality. 


TBSA 


Fig.  1.  Percentage  of  burn. 
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Fig.  2.  Type  of  burn. 


Table  2 

Manner  of  death 


Manner 

Male 

Female 

Total 

Percentage 

Accident 

65 

179 

244 

75.8 

Suicide 

8 

29 

37 

11.5 

Homicide 

2 

8 

10 

3.1 

Not  known 

6 

25 

31 

9.6 

Total 

81 

241 

322 

100 

Table  1 


Survival  period  of  the  victim 


Survival  period 

No. 

%  Age 

<1  day 

27 

8.4 

1-3  days 

43 

13.3 

3-5  days 

70 

21.7 

5-7  days 

56 

17.4 

1  week-1  month 

103 

31.9 

>1  month 

2 

0.6 

Not  known 

21 

6.5 

Total 

322 

100 

4.  Discussions 

Burns  in  developing  countries  like  India  is  endemic  and 
continues  to  be  a  major  challenge  to  the  health  care  pro¬ 
vider  and  society.  Though  there  is  no  time  trend  in  the 
Manipal  area,  yet  it  constitutes  19.4%  of  the  total  deaths 
coming  for  autopsy  at  mortuary. 

In  the  present  study,  about  78%  of  the  victims  were  in 
the  age  group  of  11^10  years,  which  are  similar  to  the 
observation  of  Singh  et  al.4  from  Chandigarh  who 
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reported  two  thirds  of  fatal  burn  cases  in  the  young  age 
group  (21-40  years).  From  Madras  Jayaram  et  al.5  have 
also  reported  peak  incidence  of  burn  death  in  young 
adults.  In  Jaipur6  65%  of  burn  admissions  were  adoles- 
cents  and  young  adults.  Studies  from  Kashmir  and  Bom¬ 
bay8  have  also  reported  higher  mortality  in  young 
persons.  In  other  countries  such  as  Iran9  93%  of  burn  vic¬ 
tims  were  below  60  years  with  peak  incidence  between  16 
and  25  years  whereas  children  were  the  commonest  victims 
from  Angola,10  Scotland11  and  Jordan.12  But  in  Spain13 
contrary  to  these  61.5%  of  patients  were  over  40  years  of 
age. 

The  higher  incidence  of  burn  deaths  amongst  females 
was  observed  throughout  the  study  period  and  is  usually 
related  to  the  compromised  working  environment  in  the 
in-laws  house  especially  for  cooking,  leading  to  accidental 
burn  or  sometimes  dowry  disputes,  marital  disharmony, 
sexual  jealousy,  etc.  leading  to  suicidal  or  homicidal  epi¬ 
sode.  Eighty  two  percent  of  female  burn  victims  were 
observed  from  Varanasi.14  Higher  incidences  of  female 
burns  in  India  have  also  been  reported  by  many 
authors. 4,6-8  Studies  from  Kashmir7  and  Algeria15  shows 
that  young  adults  (both  male  and  female)  are  at  higher  risk 
than  average  of  death  from  burns  and  that  the  risk  is 
greater  in  amongst  females  than  males.  But  two  other  hos- 
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pital  based  studies  from  India  ’  reporting  an  increased 
risk  in  young  adults  shows  no  difference  by  gender  while 
a  similar  study  from  Libya18  reports  higher  rates  among 
children  and  no  difference  at  any  age  by  gender.  In  Egypt 
and  also  in  Mauritius19  women  in  childbearing  age  were 
reported  to  at  higher  risk  while  in  some  other  countries 
(Argentina,  Thailand,  Uruguay  and  Saudi  Arabia)  about 
70%  of  burn  victims  are  male.19,20  In  Spain  burn  cases  were 
observed  to  be  more  common  among  males  in  all  age 
groups  except  in  the  elderly.  J  Population  based  study  from 
developed  countries,  on  the  other  hand  report  higher  rates 
of  burn  injury  among  the  young  and  the  old  and  a  slight 
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preponderance  of  males."  “ 

Though  the  majority  of  the  incidents  are  accidental  in 
nature,  suicidal  and  homicidal  cases  were  also  observed. 
Maya  Natu  et  al."  in  their  study  reported  89%  accidental, 
4%  suicidal  and  0.16%  homicidal  victims.  Similarly  acci¬ 
dental,  suicidal  and  homicidal  nature  of  burn  deaths  in 
females  have  also  been  reported  by  Kumar  et  al."  " 

In  the  present  series,  the  overwhelming  majority  (92.5%) 
of  the  victims  had  more  than  40%  of  total  body  surface 
area  (TBS A)  burn  indicating  the  incompatibility  with  life 
even  at  a  tertiary  care  center.  Moreover,  in  54%  of  the  sui¬ 
cidal  victims  TBS  A  were  more  than  80%  as  compared  to 
the  total  victims  where  it  is  only  in  34%.  This  again  shows 
the  definite  mortality  in  suicide  even  in  this  big  hospital. 
Studies  from  Angola10  revealed  100%  mortality  over  40% 
TBS  A.  And  similarly  80%  mortality  rate  in  burn  over 
40-50%  TBSA  has  been  reported  from  Jaipur,  Albania 
and  Saudi  Arabia.6,28 

About  80%  of  the  victims  were  Hindu  by  religion,  which 
is  in  accordance  with  the  religious  mix  of  the  society.  And 


maximum  number  of  cases  were  from  the  urban  locality  as 
according  to  the  catchment  area. 

Flame  is  the  major  cause  of  burn,  which  is  consistent 
with  the  study  from  Madras.5  Contrary  to  this,  scalds  were 
reported  to  be  the  major  cause  of  fatality  from  Angola, 
Ivory  Coast  and  Jordon.10,29,30 

The  majority  of  deaths  (60.8%)  occurred  within  a  week 
signifying  that  the  burns  are  rapidly  fatal.  Similarly  Rag- 
heb  et  al."  also  reported  death  from  burns  within  a  week 
in  58%  victims.  Vilasco  and  Bondurand"  in  their  study 
reported  40%  burn  deaths  between  3  and  7  days  of  the 
incident. 

In  all  cases,  septicemia  was  the  leading  cause  of  death  as 
also  reported  by  Ragheb  et  al.,29  Saleh  et  al.19  and  Singh 
et  al  4  Other  causes  were  bronchopneumonia,  toxaemia, 
etc.  as  also  mentioned  in  the  result. 


5.  Conclusions 

The  present  study  highlights  the  following  features  per¬ 
taining  to  the  burn  deaths: 

1.  Peak  incidence  of  mortality  is  in  adolescent  and  young 
age  groups  (11^40  years). 

2.  Majority  of  the  burn  victims  are  females  in  child  bearing 
age. 

3.  Accidents  were  the  major  cause  of  burn. 

4.  Flame  burn  was  the  commonest  occurence. 

5.  Majority  of  deaths  occurred  within  a  week  of  the 
incident. 

6.  Most  of  the  fatal  victim  had  more  than  40%  TBSA. 

7.  Septicemia  was  the  major  cause  of  burn  death. 

8.  Majority  of  the  victims  was  Hindu  from  urban 
area. 


References 

1.  Boukind  EH,  Chafiki  N,  Terrrab  S,  Alibou  F,  Bahechar  N,  Zerouali 
NO.  aetiology  of  burn  injuries  in  childhood  in  Casablanca, 
Morocco:  epidemiological  data  and  preventive  aspects.  Burns 
1995;21:349-51. 

2.  Liu  EH,  Khatri  B,  Shakya  YM,  Richard  BM.  A  three  years 
prospective  audit  of  burns  patients  treated  at  the  Western  Regional 
hospital  of  Nepal.  Burns  1998;24:129-33. 

3.  Mercia  C,  Blond  MH.  Epidemiological  survey  of  childhood  burn 
injuries  in  France.  Burns  1996;22:29-34. 

4.  Singh  D,  Singh  A,  Sharma  AK,  Sodhi  L.  Burn  mortality  in 
Chandigarh  zone:  25  years  autopsy  experience  from  a  tertiary  care 
hospital  of  India.  Burns  1998;24:150-6. 

5.  Jayaraman  V,  Ramakrishnan  KM,  Davies  MR.  Burns  in  Madras, 
India:  an  analysis  of  1368  patients  in  1  year.  Burns  1993;19: 
339-44. 

6.  Gupta  M,  Gupta  OK,  Yaduvanshi  RK,  Upadhyaya  J.  Burn  epide¬ 
miology  in  Pink  city  scene.  Burns  1993;22:47-51. 

7.  Malla  CN,  Misgar  MS,  et  al.  Analytical  study  of  burns  in  Kashmir. 
Burns  1 982;9: 1 80. 

8.  Jha  SS.  Burns  mortality  in  Bombay.  Burns  1981;8:118-22. 


6 


V  Kumar  et  al.  /  Journal  of  Forensic  and  Legal  Medicine  14  (2007)  3-6 


9.  Soltani  K,  Zand  R,  Mirghasemi  A.  Epidemiology  and  mortality  of 
bums  in  Tehran,  Iran.  Burns  1998;24:325-8. 

10.  Adamo  C,  Esposito  G,  Lissia  M,  Vonella  M,  Zagaria  N,  Scuderi  N. 
Epidemiological  data  on  burn  injuries  in  Angola:  a  retrospective  study 
of  7230  patients.  Burns  1995;21:536-8. 

11.  Sarhadi  NS,  Murray  GD,  Reid  WH.  Trends  in  burn  admissions  in 
Scotland  during  1970-92.  Burns  1995;21:612-5. 

12.  Muhtaseb  HE,  Qaryoute  S,  Ragheb  SA.  Burn  injuries  in  Jordan.  A 
study  of  338  cases.  Burns  1984;10:116-20. 

13.  Reig  A,  Tejerina  C,  Baena  P,  Mirabet  V.  Massive  burns:  a  study  of 
epidemiology  and  mortality.  Burns  1994;20:51-4. 

14.  Dasgupta  SM,  Tripathi  CB.  Burnt  wife  syndrome.  Annals  Acad  Med 
1984;13:37-42. 

15.  Agha  RB,  Benhamia  A.  Epidemiology  of  burns  in  Algiers.  Burns 
1979;5:204-5. 

16.  Datey  S,  Murthy  NS,  Taskar  AD.  A  study  of  burn  injury  cases  from 
three  hospitals.  Indian  J  Public  Health  1981;XXV:1 17. 

17.  Sen  R,  Banerjee  C.  Survey  of  1000  admission  to  a  burn  unit  SSKM 
Hospital,  Calcutta.  Burns  1981;7:357-60. 

18.  Akhtar  M,  Gang  RK.  Epidemiology  of  burns  in  Benghazi,  Libya. 
Burns  1981;7:351-6. 

19.  Saleh  S,  Gadalla  S  (American  University  in  Cairo,  Egypt),  Fortney 
JA,  Rogers  SM,  Potts  DM  (North  Carolina  USA).  Accidental  burn 


deaths  to  Egyptian  women  of  reproductive  age.  Burns  1986;12:241- 
245. 

20.  Chaurasia  AR.  Mortality  from  burns  in  developing  countries.  Burns 
1 982;9: 1 84. 

21.  Bull  JP,  Jackson  DM,  Walton  C.  Causes  and  prevention  of  domestic 
burning  accidents.  Br  Med  J  1964;2:1421. 

22.  Feck  G,  Baptiste  MS.  The  epidemiology  of  burn  injury  in  New  York. 
Public  Health  Rep  1 979;94:3 12. 

23.  Thomsen  M,  Bjorn  L,  Sorensen  B.  The  total  number  of  burn  injuries 
in  a  Scandinavian  population:  a  repeated  estimate.  Burns  1978;5:72-8. 

24.  Natu  M,  Jape  V,  Prasad  K.  A  study  of  burn  cases.  Indian  J  Social 
Work  1974;XXXV:241-6. 

25.  Kumar  V,  Tripathi  CB.  Fatal  accidental  burns  in  married  women.  Leg 
Med  (Tokyo)  2003;5(3):  139-45. 

26.  Kumar  V.  Burnt  wives:  a  study  of  suicides.  Burns  2003;29:31-5. 

27.  Kumar  V,  Tripathi  CV.  Burnt  wives:  a  study  of  homicides.  Med  Sci 
Law  2004;44:55-60. 

28.  El  Danaf  A.  Burn  variables  influencing  survival:  a  study  of  144 
patients.  Burns  1995;21:517-20. 

29.  Ragheb  SA,  Qaryoute  S,  El-Muhtaseb  H.  Mortality  of  burn  injuries  in 
Jordan.  Burns  1984;10:439-43. 

30.  Vilasco  B,  Bondurand  A.  Burns  in  Abidjan,  Cote  D’Ivoire.  Burns 
1995;21:291-6. 


